LIPID SYNTHESIS RY TUMOR ('ELLS roidal hormone than its control, but metabolised whatever was available at the same rate as the control.
Summary. The peripheral metabolism of radiothyroxine (T4") and radiotriiodothyronine (T3") was studied in iodine deficient and control rats. The half-life and space of distribution of these hormones were similar in the 2 groups of animals. The quantity of hormone degraded daily, however, was less in iodine deficient than in its control rat because less was produced.
1. Fcldman, J . I)., Lab. lnzw\t., 19.58, v'i, 10.3 . 2. Gross, J., I,eblond, C. P., J . H i d . C h w . , 19.50, .i. Albert, .4., Keating, F. R., Jr., Endocrinology, 4. Maclagan, N. F., Wilkinson, J. H., J. Physiol., 5. Anderson, B. G., Endocrinology, 1954, v.54, 659. 6 . Koche, J., Michel, R., Tata, J., Compt. rend. V l X 4 , 489. 19.52, v.51, 42'1. 19.54, ~12.5, 40.5. Sor. hiol., 19.54 conditions. However, it was not ascertained whether the remainder of the absorbed lipid was used for synthesis of cellular lipids olr whether these could be absorbed from the medium. A preliminary experiment revealed that when tumor cells are exposed to labeled triglyceride present in the medium as low-density lipoprotein, oxidation of fatty acid does not occur, indicating that triglyceride is probably not abs0rbed.f Therefore, experiments were initiated to determine, first, if the various cellular lipids are in fact synthesized by these cells from absorbed fatty acids and at what rate, and second, under what conditions, if any, these newly synthesized lipids appear in the medium.
Methods. Treatment of tumor cells. Ehrlich ascites tumor cells and ascitic fluid were obtained as described previolusly ( 1 ) . In each of the experiments, 4 mice were used, yielding a total of 45-50 ml of blood-free tumor. The tumor was separated by centrifugation into ascitic fluid (about 30 ml), which was retained for use as the incubation medium, and cells, which were washed twice with buffer. T o obtain tumor cells containing palmitic-1 -CI4 acid and its metabolic products for incubation in a C14-free medium, the cells were suspended in 30 ml of ascitic fluid in a 100 ml round-bottom flask and were incubated a t 37" in air with 5 ml of an albumin-palmitate-1 -CI4 solution containing approximately 1.1 mg palmitic acid olf specific activity 1.7 x lo5 d.p.s. per mg for a total oi f 1.9 x lo5 d.p.s. After 60 minutes, the cells were separated by centrifugation a t 1300 x g and were washed twice with phosphate buffer. These washed cells, containing palmiticl-C14 acid and its metabollic products were then reincubated with fresh ascitic fluid for 10, 20, 30, and 60 minute intervals, following which the cells were separated from the medium by centrifugation and lipids from both the cell and supernatant fractions were extracted as described previously ( 1 ) . In an attempt to study a '(0'' time, the tagged cells were placed in 30 ml of fresh ascitic fluid, as in the case of the other timed experiments, but were immediately centrifuged to separate them from the medium, the entire procedure being carried out a t 0°C. In one experiment, a portion of the cells, labeled with palmitatel-CI4, were incubated with buffer and the remainder with ascitic fluid for 60 minutes to determine whether the nature of the medium might influence passage of lipids from the cells. Separation of lipids. Each sample of extracted lipid was separated by chromatography on silicic acid as described previously ( 1, 2 ) . In view of the high activity of the added palmitate-l-CI4 and the possibility cf misinterpretation of small amounts of coatamination of other lipid fractions, each fraction was further purified. Fraction 1, which was eluted with 1% ether in petroleum ether (normally the sterol ester fraction) was passed through a short alumina column in chlorofolrm to ensure absence of any free fatty acid. Fraction 2, eluted with 5% ether in petroleum ether (normally the triglyceride fraction), fraction 4, eluted with 25% ether in petroleum ether (normally diglyceride) and fraction 5 eluted with ether (normally monoglyceride) were passed through short alumina columns with ether:ethand (1: 1).$ Fraction 3, eluted with 10% ether in petroleum ether, (normally cholesterol and free fatty acids) was rechromatographed on silicic acid using 576, 8% and 10% ether in petroleum ether as eluants. The last 2 fractiolns were then passed through a short alumina column in chloroform. The final fraction removed from silicic acid with $ It is essential that the alumina columns are short revealed no significant activity in the center well, and that glycerides are in contact with the alumina with activity distributed about equally between cells for as short a time as possible in order to avoid and medium.
hydrolysis.
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Results. Table I presents results of experiment to determine whether the nature of the medium influences passage of lipids out of cells previously incubated with palmitate-1 -CI4. Although most of the activity remained in the cells, it is apparent that there is little or no difference in the amount appearing in the medium whether it be ascitic fluid or buffer. This result is quite different from that found by James. Lovelock and IYebb(3) for the erythrocyte, in which synthesized lipid is readily exchanged with the medium only in presence of o -1 ipopro teins. Table I I summarizes mean relative specific activity and per cent total activities of the purified cell lipids at times from 0 to 60 minutes. After one hour's incubation with the palmitic acid. phospholipid synthesis is still progressing at the expense of free fatty acid. which declines steadily throughout the experimental period. Triglyceride synthesis is also taking place throughout the experiment. possibly at the expense of both free fatty acid and phospholipid. Synthesis of the other lipids is much slower. but apparently continues during the 60-minute period.
Talble I11 summarizes mean relative specific activities and per cent total activities of the lipids from the incubation media a t times BY TUMOR ('ELLS from 0 to 60 minutes. Weights of the lipid fractions from the incubation media were so low that accurate determination was difficult, especially in the case of the di-and rnonogljrcerides. Moreover, very little of the cell activity is released to the medium during 60 minutes (Table I) .
Alost of this is in the free fatty acid fraction, which may possibly have been bound loosely to the cell wall rather than within the cell. and therefore resisted the washing process and was slowly removed during incubation. The major synthesized lipid fraction, phospholipid, is also the major fraction released to the medium. Triglyceride is apparently retained within the cell.
Iliscussion. It has been shown (4, 5, 6 ) that neoplastic cells carry on an active, if not exclusive oxidation of fat as the normal energy source. Absorption of fatty acid may be, therefore, an important process for such cells, especially since it is possible that they may not be capable of fatty acid synthesis. The fatty acid absorbed by the cell is partially oxidized and partially converted into the various cell lipids (largely phospholipid with smaller amounts of triglyceride) . The process ol f synthesis from fatty acid is apparent from its steady decline in the cells and the accompanying increase in the other fractions. The exact precursor-product relationships are, however, not revealed and are obviously too complex for a simple conversion mechanism. The decline of phospholipid and its possible participation in synthesis of other lipids are of interest.
Of the major lipids synthesized by the cell, only phospholipid is released into the medium to any extent. Triglyceride does not appear declines after 30 minutes. Only phospholipid to be either absorbed or released and sterol ester may behave similarly. Thus, it is possible that only the more polar lipids can readily pass through the cell wall.
Further studies with labeled lipids should serve to amplify these indications.
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